[Pharmacokinetics of cyclophosphamide, adriamycin and adriamycin prodrug (HMR 1928) using an ex vivo isolated perfused human lung model (IHLP)].
Today knowledge about pharmacokinetics of anticancer drugs in human malignant tumors is poor. Data from in vivo studies are limited and difficult to obtain due to ethical aspects. An ex vivo isolated perfused and ventilated human lung model however allows pharmacological studies of human bronchial carcinoma inside their host organ, the lung, under physiological conditions without compromising the patient. Following surgery for bronchial carcinoma human lung preparations were reperfused and ventilated extracorporally for 2-3 hours. During the reperfusion anticancer drugs are added to the perfusion solution and their uptake into tumor, normal lung tissue, and lymph nodes is studied. An initial study showed that lung reperfusion under physiological circumstances over a period of 2-3 hours did not interfere with histo-pathological diagnostics and staging; an important precondition for potential adjuvant treatment. Pharmacokinetics of cyclophosphamid, adriamycin, and a water soluble adriamycin prodrug (HMR 1826) were measured. Final tissue concentrations of adriamycin and cyclophosphamid in peripheral lung parenchyma turned out to be 10 times higher compared to tumor tissue. However, following perfusion with adriamycin prodrug final tissue concentrations of adriamycin were in the same range in lung and tumor. The ex-vivo isolated human lung perfusion model (IHLP) has proven to be an ideal scientific model for pharmacological investigations of human tumors as an intermediate step between cell culture and in-vivo situation without any disadvantage for the patient. The tumor-to-host interaction is completely saved in this model. However, first pass reactions of drugs in other organs must not play a role for the substances studied with the IHLP. The role and future applications of the isolated perfused human lung model for other indications is discussed.